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Abstract 
The study was done on six dogs selected from the cadavers brought for necropsy at the Pathological Anatomy 
and Forensic Medicine Service, from the Faculty of Veterinary Medicine of Iași, between 2007 and 2019. 
The dogs had ages that ranged from 7 to 13 years, were of different breeds (3 mixed breeds, 11 Amstaff, 2 
Caniche) and during the necropsic exam showed macroscopical changes of the internal organs that 
suggested the presence of vascular tumors. The formations that we observed were nodular in shape, of 
different sizes, blackish-red in color, with harder consistency than the host tissues and expressed dark red 
blood on the cut surface. The location of these tumors differed from one case to another, being either 
restricted to the liver, or disseminated in the heart (right atrium), spleen, lungs, kidneys, intestine, 
mesenteries, omentum and central nervous tissue. The histopathological exam showed that these structures 
had a trabecular pattern, with either blood filled caverns of various sizes, or numerous capillaries, of 
different calibers, filled or not with red blood cells. The cells that lined these structures had similar 
characteristics with endothelial cells, being spindle shaped, sometimes with a tendency towards a circular 
arrangement. The anatomo-pathological diagnostic was that of vascular tumor, with a benign or malignant 
character, depending on the degree of cellular proliferation and mitotic index.  
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Introduction 
Vascular tumors are neoplasias of the blood vessels that usually have endothelial cells as 
an origin (but also smooth muscle fibers or pericytes).  
The benigne forms are called hemangiomas, hemangioendotheliomas or pericytomas 
(tumor of the vascular wall). The malignant form is called hemangiosarcoma. 
These tumors are generally nodular in shape, have different sizes (1 mm-20 cm), with a 
blackish-red color and various consistencies, depending on the internal structure (fluctuent for the 
cavernous type and harder for the capillary type). A differential diagnosis based on the 
macroscopical aspect alone should always include hematomas, red infarctus and hamartomas. 
The histological aspect of benign vascular tumors is that of capillary bundles or caverns 
of various sizes, filled with blood and lined with a monolayer of endothelial spindle cells, usually 
with consistent morphological characteristics.  
The malignant tumors show a much more abundant cellularity, with a reduced 
differentiation degree of the vascular structures and the cellular components: high variations both 
in the shape and size of the cell, nucleus and nucleolus and in the nucleo to cytoplasmic ratio. 
Numerous mitosis may be observed as well as abnormal mitotic figures (Grant, 2016). 
In dogs, vascular tumors account for 2-7% of all neoplasias and between 12-21% of the 
mesenchimal ones (Clifford, 2000; Martins, 2013; Grant, 2016). They can be mono or multicentric, 
disseminated or metastasied.  
The most commonly affected organs are:  the spleen, heart (right atrium), liver and skin, 
with metastases in the lungs, central nervous system, kidneys, serosas, omentum, muscles and 
bones (Martins, 2013, Meuten, 2017). 
Some breeds are predisposed to develope hemangiomas (Boxer, Airdale,Scottish terrier) 





Schnauzers) (Baba, 2002, Martins, 2013). There is also a slightly higher prevalence amongst males 
(Baba, 2002; Martins, 2013). The dogs affected by these tumors have ages that range from 7 to 13 
years and only when genetic factors are involved the disease may present under the age of two 
years (Meuten, 2017). 
 
Materials and method 
 The study was done on six dogs selected from the cadavers brought for necropsy at the 
Anatomic pathology, Forensic medicine and necropsic diagnostic Service of the Faculty of 
Veterinary Medicine of Iași, between 2007 and 2019. The dogs had ages from 7 to 13 years and 
were of different breeds (3 mixt breeds, 1 Amstaff, 2 Caniche). 
 All 6 individuals were submitted to necropsy and tissue samples were taken from the 
organs that showed macroscopical changes that would suggest the presence of a vascular tumor. 
 The samples for histopathology were harvested so that they would include portions of both 
apparently healthy and affected tissue. Fixation was done with a 10% formaldehyde solution for 
24-48 hours. The techniques chosen to process the tissue samples were the paraffin embedding 
method, sectioning at 5 µm and the Masson trichome stain. 
 Microscopical images were obtained using Leica DM750 (photo camera included), with 
10x, 20x, 40x și 100x objectives. 
 The mitotic index was calculated by counting the mitotic figures observed in 10 randomlly 
chosen HPF fields (40x), as indicated by the literature (Meuten, 2017).  
 
Results and discussions 
 Macroscopically, in all six dogs we observed nodular formations, with a blackish-red color, 
with sizes between 2 mm and 5 cm and a consistency different from the host tissue. 
The cut surface of these formations was either dark red or bright red, shinny and expressed asphyxic 
blood. 
 The organs that were affected were the: spleen (in 4 out of 6 cases), liver (4/6), right atrium 
(3/6), kidneys (2/6), lungs (3/6), omentum (2/6), diaphragm (1/6), peritoneum (2/6), cerebral 
hemispheres (1/6). 
 The spleen is considered the most common location for primary vascular tumors (Martins, 
2013), around 28-50% of theese being found at this level rather than in other organs. Also, between 
1 and 5% of splenic neoplasias are blood vessels tumors (Clifford, 2000, Meuten, 2017). Some 
studies mention the fact that 25% of splenic vascular tumors have a cardiac correspondent 
(Clifford, 2000). 
 From a macroscopical point of view (Picture 1, 2), splenic vascular tumors cannot be 






   
Picture 1, 2 - Gross aspect of vascular tumors in the spleen 
 
The heart (right atrium) amounts for about 3-50% of the vascular tumors in dogs (Clifford, 
2000), both primary ones and metastases (Arnesen, 2008). We identified this location in 3 out of 6 
cases  (Picture 3-6). 
 
 






For the liver (Picture 7, 8), the literature mentions that vascular tumors amount for 4-5% 
of all hepatic tumors (Clifford, 2000). We found hemangiomas and hemangiosarcomas developed 
in the liver in 4 out of 6 cases. 
 
 
Picture 7, 8 - Multicentric vascular tumors located in the liver 
 
 
Pulmonary metastases (Pictures 9, 10) were seen in 3 out of 6 cases, this being one of the 
most frequent locations for secondary neoplasias (Clifford, 2000).  
Macroscopically (Picture 9-11), we observed the same dark red, nodular formations, of 
various sizes, disseminated in the entire organ mass. Histopathologically, some of them had 
necrotic centers, microhemorrgahes and leucocytic infiltrations. The margins were defined by the 
presence of  compression atelectasis and compensatory emphysema. A possible complication of 
these tumors when located in the lungs is hemothorax (Arnessen, 2008).  
 
 







Picture 11 - Gross aspect of multiple metastases of vascular tumors developed in the 
lung 
  
The kidneys were affected in 2 out of 6 cases and the vascular tumors located at this level 
would either slightly protrude or excavate the surface of the organ. Other authors (Grant, 2016) 
mention that this is the most frequent localizations of mesenchymal tumors in dogs (due to terminal 
circulation) and only rarely may it constitute the primary starting point of hemangiosarcomas 
(Stern, 2014). Vascular tumors may be situated in the cortical or medullar area, sometimes affecting 
both (Pictures 12 and 13). 
 
 
Picture 12, 13 - Vascular tumors located in the kidneys 
  
When located on the serosas, hemangiomas and hemangiosarcomas are usually metastases 
(Yoo, 2016), although there are authors that mention this location as a possible primary site 
(Massoro, 2012). 
The gross aspect in this case is that of milliary multiple formations that sometimes may 
reach considerable sizes (Pictures 14-20). The rupture of such a tumor may cause hemoperitoneum 
















Pictures 18-20 - Metastases of vascular tumors located on the serosas of the organs 
situated  in the peritoneal cavity 
 
Hemangiosarcoamas give metastasis in the central nervous system in roughly 14% of 
cases, this type of sarcoma being the one that has the most frequent secondary locations situated 
intracranially (Yoo, 2016), although sometimes even primary ones have been identified at this level 
(Stern, 2014). The patients that already have pulmonary vascular tumors are more prone to develop 
metastases in the central nervous system (Stern, 2014). 
In our study, we found hemangiosarcomas situated in the cerebrum in only one case 
(Pictures 21, 22), with the appearence of millimetrical and sub-millimetrical dark red, nodular 
formations, disseminated in both hemispheres.  
 
 
Pictures 21-22 - Hemangiosarcomas located in the cerebral hemispheres (metastases) 
 
The histopathological exam showed that all the vascular tumors that we described so far 
from a macroscopical point of view had an internal trabecular structure. The vascular spaces that 
were formed inside were either caverns filled with blood or capillaries of various calibers, thus 
profiling the type of the tumor. A mixt pattern was also observed. 
The cells that lined these structures were similar to endothelial cells, with a spindle to 
ovoid shape and a general circular disposition. 
The benign or malignant character of the tumor was defined by evaluating several 





anisokaryosis, pleomorphism, variable number, shapes and sizes of nucleoli, variations in the 
nuclear to cytoplasmic ratio). 
After taking into consideration all the above mentioned criteria we concluded that in 3 
out of 6 cases the dogs were affected by hemangiomas, the benign form of the endothelial vascular 
tumors. These were characterized by thin conjunctive ribbons, lined with spindle or ovoid shaped 
endothelial cells that displayed a high degree of cellular and nuclear uniformity. Large spaces filled 
with blood could be observed (Pictures 23-25).  
 
 
Picture 23, 24 - Spleen  - vascular tumor with large spaces filled with blood  
and megakaryocytes present Masson’s trichrome stain, x400 
 
 
Picture 25 - Liver - vascular tumor with dilated capillaries 
Masson’s trichrome stain, x400 
  
 
The cavernous hemangioma was characterized by large spaces filled with blood and very 











Pictures 26, 27 - Vascular tumors with a cavernous structure located in the kidneys and lungs 
causing atrophy of the surrounding structures Masson’s trichrome stain, x40 
 
The capillary type showed a higher cellularity, along with a stronger conjunctive support. 
The newly formed blood vessels varied in calibre from the size of a single red blood cell to small 
arterioles and venules (Pictures 28, 29). 
 
 
Pictures 28, 29 - Capillary type vascular tumor oocated in the heart (right atrium) and 
liver Masson’s trichrome stain, x400 
 
The mixt type had alternating areas of caverns filled with blood and compactly packed 
capillaries of small diameters (Pictures 30, 31). 
 
 
Picture 30, 31 - Mixt type hemangioma and hemangiosarcoma located in the heart and 





The malignant vascular tumors were diagnosed in the other 3 cases, based on the high 
mitotic index that varied from 1 up to 9 mitotic figures per HPF (high power field). The assesment 
was also based on the large number of variations in size and shape of the cells and nucleus, the 
nucleo to cytoplasmic ratio and characteristics of the nucleoli. 
 
 
Pictures 32, 33 - Multiple mitotic figures observed in two HPF fields from a vascular 
tumor in the spleen Masson’s trichrome stain, x1000, x400 
 
The structure of these tumors consisted of compact areas with high cellularity, vascular 
spaces weakly defined or delimited, sometimes without a continuous endothelium or red blood 
cells inside. Apoptosis and necrotic areas were also observed. 
 In all three dogs we noticed an agressive and extended metastasation pattern that affected 
multiple organs and types of tissues (Pictures 32-37). 
 
  
Picture 34, 35 - Multiple mitotic figures from a malignant hemangiosarcoma located in 







Pictuers 36, 37 - Multiple mitotic figures from a metastatic vascular tumor located in 




1. The benign and malignant forms of vascular tumors cannot be distinguished based on gross 
morphology alone. The histopathological exam is necessary in order to establish a 
definitive diagnostic. 
2. The incidence of vascular tumors that we observed in our case work was concurent with 
the one mentioned in the literature.  
3. These tumors, especially the large, cavernous type, can be fatal through the hemorrhages 
that they cause, but also through the severe dysfunctions they generate inside the organs in 
which they are located.  
4. The prognostic of these tumors is always severe due to the risk of internal hemorrhage. 
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